Nucleocytoplasmic translocation of ribosomal RNA in the rabbit blastocyst: participation of sulfhydryl groups.
The release of ribosomes from the nucleus in the rabbit blastocyst was investigated by pulse-labeling embryos to within 5 min of the earliest appearance of radiolabeled ribosomal RNA (rRNA) in the cytoplasmic fraction. The accumulation of radiolabeled 4.7 and 1.9 kilobase mature rRNA species in the cytoplasm was then followed during a 2 hour chase period, using polyacrylamide gel electrophoresis to identify the rRNAs. Colchicine, cytochalasin B, KCN, and EDTA were found to have no effect on the release of radiolabeled rRNA from the blastocyst nucleus during the 2 hour chase. Oligomycin, a known inhibitor of the nuclear envelope nucleoside triphosphatase, and the protein synthesis inhibitors puromycin and cycloheximide blocked rRNA release after a short delay. In contrast, actinomycin D and the sulfhydryl-reactive agents N-ethylmaleimide and diamide produced an abrupt and complete block to further rRNA release. The results indicate that ribosomes leave the nuclear compartment by an energy-dependent process. They further underscore the importance of reduced sulfhydryl groups in a rapidly growing blastocyst with a high level of oxidative metabolism.